corresponding standard deviation was taken as an index of blood pressure variability. Sodium, potassium and alcohol intake, smoking habits, social class, psycho-emotional stress and the calories spent at work and in sports were assessed from a questionnaire and from determinations on serum and a 24 h urine sample.
A P IO to P 90 (IOth to 90th percentile) increase in alcohol intake, as reflected by serum y-glutamyltransferase, was associated (± standard error) with a 3.2±0.9mmHg higher A recent population study in Relgium investigated which life style factors were correlated with the level and the variability of systolic and diastolic blood pressure in a random population sample", The study included 784 randomly recruited participants, 405 men and 379 women, whose ages ranged from 20 to 84 years. The participation rate was 76%. At two separate home visits the sitting blood pressure was measured five times consecutively by a trained observer. The mean of the 10 blood pressure readings provided each subject's blood pressure level and the
THE BELGIAN EXPERIENCE
Hypertension, a mosaic of various phenotypes, comes about via interaction between alterations in the genome and environmental factors. It is often tacitly understood that genetic mutations must play, if not the overriding, then at least the predominant role in the determination of blood pressure", Life style factors such as sodium? and alcohoP intake have also been implicated in the pathogenesis of hypertension, but have often been studied in isolation or in selected groups of individuals. The present article summarizes the main findings of a Belgian study" on the relative importance of a series of life style factors in the determination of blood pressure in the population at large and critically reviews part of the evidence published on this subject.
INTRODUCTION
In Belgium, an affluent Western European country, participation in sports, alcohol intake, and living in a working class area were identified as the life style factors with the closest associations with the blood pressure level. Obesity was another important blood pressure correlate. Sodium intake, determined from the 24 h urinary output, and smoking were not associated with blood pressure. Controlled intervention studies have proven that weight reduction, endurance training and alcohol abstinence effectively reduce blood pressure. In the light of these intervention studies, the Belgian findings and the published work highlight the potential of preventive strategies aimed at these major life style factors. diastolic pressure in men and with a 3.1 ± 1.6 mmHg higher systolic and a 1.5 ±O.8 mmHg higher diastolic pressure in women ( Figure 1 ). A P IO to P 90 increase in the calories spent in sports was accompanied by a fall in pressure, averaging 1.5±O.8mmHg for diastolic pressure in men and 2.4±1.2mmHg and 1.8±O.8mmHg for systolic and diastolic pressure in women. A 2.2±O.7mmHg higher diastolic pressure was observed in women living in a working class area. After adjustment for age, the variability of diastolic pressure was inversely correlated with self-rated physical activity in men, while women living in a working class area showed a decreased systolic pressure variability. Thus, in the Belgian study not only age and body mass index but also alcohol intake, participation in sports and living in a working class area were identified as the life style factors of importance for the blood pressure level", By contrast, blood pressure variability was only influenced to a minor extent by life style.
SPORTS ACTIVITIES
Several observational studies with a cross-sectional design S-27 have addressed the possible relationship between blood pressure and physical activity or fitness. However, their interpretation is often difficult, in the first place because varying methods have been used to quantify physical activity or fitness. Indeed, some researchers estimated physical fitness from an exercise test7,10,II,14,IS,17-20,22,23,26,27, while others S,6,8,9,12,13,16,21,24-27 administered questionnaires or carried out interviews in order to correlate blood pressure with physical activity at works, during leisure time I6,21,2S,27 or both 6,8,9, 12, 13,26. The correlation coefficients between physical fitness measured by exercise testing and the indirect indices derived by questionnaire or interview are generally low 28. Nevertheless, most experts would agree that the indirect techniques, as used in the Belgian study", are useful and possibly the best available tool for population studies 28. In addition, the validity of the exercise questionnaire employed in the Belgian study" was indirectly substantiated by the observation that pulse rate was inversely correlated with the number of calories burned in sports. More than three decades ago, Miall and Oldham found in a rural and urban population of South Wales (UK) that, with adjustments applied for age and arm girth, subjects engaged in light occupations had a higher pressure than those doing heavy manual labour-. Since this pioneering report'', it has become increasingly evident that the relationship between blood pressure and physical fitness or activity cannot be reliably established unless age 29, body mass index 30 and other confounding factors such as smoking and alcohol intake 31 are accounted for. Despite the ease with which ageand body build can be quantified, many studies did not adjust for age I7,20,22, adiposity9,l1,16 or either 8,12,21,23. Of the reports S-7,IO,I3-1S,18,19,24-27 that did account for both age and body build, only a few 7,13,19,27 also allowed -for additional factors such as smoking 7 and alcohol intake 13. The Belgian study" tried to address the problem of confounding by measuring a series of anthropometric characteristics and life style factors and by making all these variables available for possible selection in stepwise regression. Because physical activity may influence blood pressure through a reduction of sympathetic drive and because physical training slows the heart rate, pulse rate was not introduced as a potential covariate in the regression procedures. Doing this may indeed lead to an underestimation of the contribution of physical activity to the variance of blood pressure.
The indiscriminate inclusion of work and leisure time activities in the statistical analysis is another issue hampering the interpretation of some reports S,8,13. Indeed, physical activity at work is frequently isometric in nature, whereas most popular sports and many leisure time activities predominantly involve isotonic exercise. Controlled intervention studies have convincingly demonstrated that isotonic training is capable of reducing blood pressure 32 ,H , whereas isometric conditioning and power training is probably not 34. This may explain why in the Belgian study", in which calories spent at work and in leisure time were treated separately, participation solely in sports was identified as a blood pressure determinant.
Few studies! on the relationship between blood pressure and physical activity or fitness were conducted in the population at large. Some investigators focused on children or adolescents at school age l4-23,27. Other researchers included only men6-12 or women lS,2S, or recruited from selected religious 24 or occupational groups7,9 or from small segments of the population11,12. Studies including sportsmen 10,15,26 are particularly difficult to interpret, as the participants in these surveys are to a large degree selfselected. Because the Belgian survey" was based on a random population sample and tried to account for known and suspected confounders, its results can probably be more easily extrapolated to the community as a whole and to other societies with a similar life style.
ALCOHOL INTAKE
In the Belgian study" the activity of the liver enzyme y-glutamyltransferase was used as an index of alcohol intake 35 • A positive and independent log-linear relationship with blood pressure was demonstrated, which is in line with previously published cross-sectional and prospective epidemiological studies 34,36-46. Review of the literature suggests that the link between alcohol intake and the prevalence of hypertension can be uniformly demonstrated at a level of populations, but positive 55 -58 , non-significant 4 ,59-66, or even negative 55 slopes have been reported. This was also the case when the relationship was studied within each of the 52 Intersalt centres'v. The inconsistency of the relationship between blood pressure and sodium excretion in withinpopulation studies may be ascribed to the inadequacy of the linear model 68 , to the presence or absence of other factors required for sodium to act as a pressor agent 69 -75 , to the large within-subject variability in the diurnal sodium excretion'", to confounding, or to the absence of a biologically significant relationship in human populations.
The absence of a relationship between blood pressure and sodium excretion in the Belgian study" is also in keeping with the relatively small effects of sodium reduction observed in controlled intervention studies, especially in normotensive subjects. In a meta-analysis v, which pertained mainly to the results obtained in hypertensive patients, an average reduction in sodium intake by 100 mmol/ 24 h was associated with a decrease in systolic and diastolic pressure of 5.4 and 6.5 mmHg, respectively ( Figure 2 ). The latter estimates were later confirmed by Cutler et al. 2 , who reviewed 23 properly controlled trials including 1536 subjects. The mean reduction of urinary sodium in the individual trials ranged from 16-171 mmol per 24h (median: 74 mmol/24 h). With weighting by sample size, the reductions in blood pressure averaged 4.9!2.6mmHg in hypertensive patients, 1.7! 1.0 mmHg in normotensive subjects, and 2.9! 1.6 mmHg in all subjects combined/.
In spite of the methodological problems in studying the relationship between blood pressure and sodium intake, urinary sodium was in the Belgian population study" alcohol intake exceeding five drinks per day, and that the association is still present when alcohol consumption varies from three to five drinks per day3. However, at lower intake (one or two drinks per day), there is probably either no or a negligible effect on blood pressure 3 .
SOCIAL POSITION
An inverse association between the blood pressure level and socio-economic status has been observed in several community-based studies 47 -SO as well as in certain occupational groupsSl. Accurately and reproducibly quantifying the socia-economic gradient is a major problem whenever the impact of social class upon health indices is evaluated. Classification often relies on two dimensions, i.e. income and education. In the Belgian context", not surprisingly, it was impossible to obtain reliable information on the financial status of the participants. Income and level of education were therefore indirectly graded from their occupations.
The British classification of occupationsi? provides detailed rules for categorizing housewives and subjects without occupation, who are otherwise very difficult to classify. In the Belgian study" the British coding system S2 did not yield a social gradient which was significantly and independently correlated with blood pressure. However, subjects were also subdivided into inhabitants of an area mainly populated by workers versus persons living in villages with a more residential character". With this simple dichotomous classification, in keeping with previous reports 47 -51 women living in a working class area had higher diastolic pressure. This effect was nevertheless smaller than could be expected from some previous reports on urban and racially mixed communitiest '. This may be explained by the support offered by women available in a rural society and by the sophisticated network of educational and social services provided by an affluent Western European democracy. These provisions may considerably weaken any gradient operative via the contrast between deprivation and wealth. 
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SODIUM INTAKE
The Belgian study" did not identifysodium and potassium intake as close correlates of blood pressure. As a result of repeated public health campaigns and the density of medical care in Belgium,subjectswith a highpropensity to develop hypertension may possiblyhave reduced their salt intake. This would tend to confound or even reverse the putative positive correlation between salt intake and blood pressure. Moreover, estimating an individual'ssodium and potassium intake from a single 24 h urine specimen is poorly reproducible-". The linear relationship between sodium intake and blood pressure has been studied cross-sectionally in numerous inversely correlated with pulse rate in women. A chance finding cannot be ruled out. However, the latter observation may also be explained by the earlier demonstrated inverse association between sodium intake and sympathetic tone 54 ,77. 
PSYCHO-EMOTIONAL STRESS
In the Belgian study" self-perceived psycho-emotional stress was not correlated with blood pressure, although in men a weak positive relationship with pulse rate was evident. As only one index of psycho-emotional stress was evaluated, the Belgian study should certainly not be viewed as arguing against the stress hypothesis on the pathogenesis of hypertension 69 ,78,79. Previous studies have suggested that sodium intake and job stress may interact and jointly increase the blood pressure/! , 74,75. A variety of relaxation therapies, such as transcendental meditation and biofeedback, have been shown to reduce blood pressure in selected hypertensive patients, at least transiently80,81. In the Belgian stud y 67 there was no association between psycho-emotional stress and blood pressure variability. In keeping with currently prevailing concepts 82 , blood pressure variability increased with advancing age 67 .
BODY WEIGHT
In adults living in countries with a Western life style, a strong positive relationship between obesity and blood pressure has been demonstrated in cross-sectionaI 59 ,76,83-85 and prospective'" epidemiological studies. In children and adolescents blood pressure rises very steeply with age for reasons which are not yet completely understood. In the young all indexes of adiposity, such as absolute or relative body weight, the Quetclet or body mass index (kg/m 2 ) , and skinfold thickness, are very closely correlated with blood pressures". After correction for body mass index, the relationship between chronological age and blood pressure in children and adolescents even disappearsf". Tracking for blood pressure and body weight can be easily demonstrated and the age-related increase in pressure in children and adolescents is proportional to the gain in body weight, childhood adiposity predisposing to hypertension during adult life 88 . A positive relationship between blood pressure and adiposity is also present in most primitive societies 57. The observation that a relationship between body weight and blood pressure can be found in Western as well as in primitive societies is an argument in favour of the concept that the latter relationship is not due to confounding environmental factors, such as the intake of sodium, potassium, or alcohol, level of habitual physical activity, or social and psychological influences. Finally, a meta-analysisf demonstrated that a one kilogram decrease in body weight is accompanied by a blood pressure reduction averaging 1.6 mmHg systolic and 1.3 mmHg diastolic (Figure 2 ).
